Relatively few hydrous silicate phases are stable in the pressure range of 8 to 12 GPa. Chlorite and phlogopite are believed to be abundant in hydrated oceanic crust and are stable to about 4 GPa and 8 GPa respectively (Kawamoto et al., 1996). Phengite mica, however, may be the dominant host mineral phase for both K and water (as hydroxyl) in subducted crustal rocks at depths of 110 to 300 km (Schmidt, 1996). It occurs in rocks of a wide range of bulk compositions from midocean ridge basalts (MORB) to pelitic sedimentary compositions. The breakdown of phengitic Eur. J. Mineral. 2000, 12, 955-963 Crystal structures and compressibilities of synthetic 2M 1 and 3T phengite micas The tetrahedral rotation angles, α, are both about 2.4º and thus the smallest yet reported for dioctahedral micas. There is no indication of tetrahedral ordering of Al and Si. The 3T polytype contains two distinct octahedral sites that appear to be distinctly different in size indicating possible ordering of Mg and Al. The unit cell parameters of the 2M 1 sample have been measured at several pressures up to 7.5 GPa and those of the 3T sample to 4.0 GPa. Fitting compression data to a third-order Birch-Murnaghan equation of state gives a K 0 of 57 ± 3 GPa with K' of 9.2 ± 1.7 for the 2M 1 and a K 0 of 62 ± 2 GPa with a fixed K' of 9 for the 3T. These are statistically identical and represent the largest bulk modulus yet measured for any mica. As with other micas, compressional anisotropy is large with compression normal to the layers being about seven times that within the layers.
